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APPROVAL LETTER




ANDA 74-647

—— .

Sidmak Laboratories, Inc. L— / /C;Z;\j7
Attention: Jairaj U. Mehta /%?/
17 West Street

P.O. Box 371
East Hanover, NJ 07936

Dear Sir:

This is in reference to your abbreviated new drug application
dated March 14, 1995, submitted pursuant to ‘Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Flurbiprofen Tablets
USP, 50 mg and 100 mg.

Reference is also made to your amendments dated March 11, and
October 30, 1996, and February 25, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Flurbiprofen Tablets USP, 50 mg and 100 mg to be
bioequivalent and, therefore, therapeutically equivalent to the
listed drug, Ansaid® Tablets 50 mg and 100 mg, respectively, of
Pharmacia and Upjohn Co. Your dissolution testing should be
incorporated into the stability and quality control program using
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of

Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely vours.

Douglds L. Sbof:n ’ 4///‘77

Director
Office of Generic Drugs
Center for Drug Evaluation and Research
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FINAL PRINTED LABELING




Contral Nervous System: Alaxia. ce: schemia, cont . and tw ]
Hemateiogic: Decrease in hemogioben and hematocnt - ron defiCiency anemia. hemoltic anemia
and aplastic anemia. leukopenia: eosinophitia; ecchymogss and thrombocytopenia. (See aiso PRE-
CAUTIONS: Effect On Platalets and Coageiation. | .
Respi ¥ Asthma and
Dermatological: Angioedema, URICana, eczema, and pruritus; photosensitivity. toxic epigerma
necrolysis, and extolative dermatitis.
Spacisl Senses: Conpunctivits and parosmia
Genitourianry: Hematuria and renal failure; interstitiay nephritis.
Body as a Whale: Chitls and tever; anaphylactic reaction.

bolic/Nutritional: Hy: crri
Cardi Heart faiture, hy N, vascular di and
Incidence Less Than 1% (Causal Relali ip The following have been
feported in patients taking fiurbiprofen under circUmstance®that do not permil a clear attnbytior
of the reaction to flurtiprofen. These reactions are being included as alertting mtormation tor phys:-
cians. Adverse reactions reported only in 0 of the il
{which presumably inducates that they are rarer) are talczed
Gastroiatestisal: Periodontat abscess, appetite changes. cholecystitis. and dry mouth
Contral Nerveus Sysiem: C: X QLS. Py ) accdent,
lability, and subarachnorg hemorhage.
Hematologic: Lymphadenopatty.
Respiratory: Bronchitis, laryngitis, dyspnea, pui Y
ventilation.
Dermaloiogical: Alopecia, nait disorder, herpes simpiex, zoster, dry skin, ana sweating
Special Senses: Ear disease, corneal opacity, glaucoma, retrobulbar neurtss. ehanges in taste,
and transient hearing loss; refinal hemorrhage.
Genilourinary: Menstrual disturbances. vaginal and uterine hemorrhage. vulvovaginitis, and
prostate disease.
Metabolic/Nulritional: Hyperkaiemia.
Cardiovascuiar: Arhythmuas, angina pectoris, and myocardial infarction.
Musculoskeletai: X
DRUG ABUSE AND DEPEMDENCE: No 0rug abuse of drug dependence has been observed with
flurbiprofen.
OVERDOSAGE: Information on Overdasage 1s avasable for 13 children and 12 aduits Nine of the
13 children were less than 6 years oid. Drowsiness occurred atter doses of 150 to 800 mg i 3 ot
these young children (with dilated Pupiis in 1), and in a 2-year-0id who also had SeM-ConsCious-
ness, pinpoint pupils, diminished tone, and eievated liver enzymes. Other children who ingested
doses of 200 mg 10 2.5 g showed no symptoms.

Among the adults, a 70-year-old man with a history of chronic obstructive airway disease dhed.
Toxicological analysis showed acute flurbiprofen overdose and a blood ethanol concentration o!
100 mg/aL. in the other cases, symptoms were as foflows: coma and respiratory depression after
3106 g; d , Nausea and epi pain after 2.5 to 5 g; epigastric pain and dizziness atter
3 9; headache and nausea after <2 0: agitation after 1.5 g; and drowsiness after 1.0 9. One patient,
who took 200 to 400 mg flurbiprofen and 2.4 ¢ tenoprofen, had disorientation and diplopia. Three
adults had no symptoms after 3 1o 5 9 flurbiproten.

of an ] should be emptied by vomiting or kavage, though littie
drug will likely be recovered it more than an hour has elapsed since ingestion. Supportive treat-
ment should be instiluted as necessary. Some palients have been given suppiemental oral or intra-
venous tivids and required no other treatment.

In mice. the flurbiproten LDgy was 750 mQ/kg when administered orally and 200 mg/kg when
administered intraperitoneally. The Prmary signs of toxicity were prostration, ataxia, loss of right-
ng refiex, tabored . twitches, . CNS d , and spiayed hind hmbs. In
fals, the flurbiprolen LDsq was 160 mg/kg when adminsiered orally and 400 mg/kg when admin-

y wtarct. and hyper-

bon. and prostration. These were obiserved moslly in the intrapentoneal studies.
DOSAGE AND ADMINISTRATION: Flurbiprofen tablets are adminesiered orally.
Rmqu anthritis and osteoarthrtis: Recommended starting dose is 200 to 300 mg total dady

Although a few patients have received higher doses, doses above 300 mg per day are nol recom-
mended untit more clinical experience with flurbiprofen is obtained.
HOW SUPPLIED: Flurbiproten Tablets, USP
50mg - Oblong, white film coated tablets printed with SL over 605 in black ink 0N one side.
Available in bottles ot 100's and 500's.
100 mg - Oblong, green fitm coated tabiets printed with SL over 606 in black ink on one side.
Available in bottles of 100's and 500's,
Dispense in a tight, light-resistant container as defined in the USP.
Store at controfied room temperature 15° to 30°C (59° 1o 86°F).
Caution: Federal law prohibits o g without C

iss 1195

DESCRIPTION: Flurbiproten 15 a nonsteroida
anti-inhiammatory apent Flurbiproter. is a
phenylaikanoic acid de- vative designated chem-
Kcally as (z) L(Z-FIuoro—d.byonenyvyumopmnc
acid. The mosecular tormula 1s CysHy3F0,. witn
4 molecuidr weight of 244.27. Flurbiprofen s a
while or slightly yellow crystaliine powder it is
slightly soluble n water at pH 7.0 ana readu,
soluble 1 most poiar soivents. Its structura:
formuia 1s.

il

P0B-0605

. FLURBIPROFEN
TABLETS, USP

iss. 11/95

Each tabiet. for oral administration, comains 50 mg or 100 myg of turbiprofen. in adaition, each
tablet contains the toliowing inactive ingregdeents. carnauba wax. colloidal sihcon aoxide.
sodium, . hydroxypropyi melnyicellulose. anhyarous lactose. magne-
sium stearate, microcr cellulose. poiyethy 9tycol. potysorbate 80. pregelatimzed
starch, propylene glycol, synthetic black iron oxice and tnanwm dioxsde. The 100 mg tablet also
contains FO&C Blue No. 1 Aluminum Lake and D&C Yellow No 10 Aluminum Lake
CLINICAL PHARMACOLOGY: Fiurbip 5a anti-infi Y agent which has
shown anti-int Y. . and antipy n phar studres. As with
other such drugs, its mode of action 1s not known, However_ it 1s a potent prastagiandin synthesis
inhibitor, and this property may be invoived in its ant-inflammatory ettect
Flurbip is well absorbed alter oral X hing peak biood levels in approxi-
mately 1.5 hours (range 0.5 to 4 hours). Agministration with tood afters the rate of absorption but
does not affect the extent of drug The el hait-ife s appr y 6 hours
with 90% of the haif-life values trom 3 to 9 hours. Indvidual hati-life vaiues ranged trom 2.8 to
12 hours. There is no evidence of drug accumuiation and fiurbiproten does not induce enzymes
that alter (ts metabolism. Excretion of fiurbiprofen is 88% to 98% compiete 24 hours after the .
st dose.

F s ly and primarily in the urine, about 20% as free
and conjugaled drug and about 50% as hydroxylated metaboiites. About 90% of the furbiproten in
unne is present as conjugates. The major metabolie, 4'-hydroxy-tlurbiproten. has been detected in
human plasma. but in animal models of inflammation this metabolrte showed Httle ant-miiamma-
tory activity. Flurbiprofen is more than 99% bound to human serum proteins

In a reported study the average maximum serum concentration of tiurbiproten, following a
100 mg oral dose of flurbiprofen tablets in normal volunteers (n=184), was 15.2 mcg/mi, with
90% of the vaiues between 10 and 22 mcg/mi. In genatric subjects (n=7) between the ages of
S8 and 77 years, 100 mg llurbiproten resuited n an dverage peak drug levei of 18.0 mcg/mi
and an average elimination half-iife of 6.5 hours (range 3 10 10 hours). in genairic rheumatoid
arthritis patients (n=13) between the ages of 65 and 83 years receiving 100 mg tiurbiproten,
the average maximum blood level was 12.7 mcg/ml and the average elimination halt-iife was
5.6 hours (range 4 to 10 hours).

in 3 study ing flurbip. phar ics in end stage renal disease (ESRD). mean uri-
nary recovery of a 100 mg dose was 73% in 48 hours for 9 normal subjects and 17% in 96 hours
for B ESRD patients under-going i Yy dialysis. Plasma concentra-
tions of fiurbiproten were about 40% lower in the ESRD patients: the eimunation halt-lite of flur-
biprofen was unchanged. Elimination of the 4'-hydroxy-liurbiprofen metabolite was markediy
reduced in the ESRD patients. The pharmacokinetics of fiurbiprofen in patients with decreased
renal lunction but not ESRD have not been determined.

The pharmacolunetics of fiurbiproten in patients with hepatic disease have nol been determined.

The efficacy of tiurbiproten tablets has been demonstrated in patients with rheumatoid anthritis
and osteoarthritis. Using of tiy , flurbiproten (200 to
300 mg/day) et to aspinn (2000 to 4000 my/day), ibuprofen
(2400 10 3200 mo/day), and indomethacin (75 10 150 mg/day).

In patients with meumatoid arthritis. flurbsproten may be used in combination with gold salts or
corticosteros.

INDICATIONS AND USAGE: Fiurbiproten tabiets are ndicated for the acute or long-term treatment
of the signs and symptoms of rheumatoss artheitts and osteoarthritis.

CONTRAINDICATIONS: Flurd p tabiets are In patients who have previously
demonstrated hypersensitivity to the product. Flurbiproten should not be gtven to patients in
whom flurbiprofen, aspirin, or other nonsteroidai anti-intiammatory drugs induce asthma,

urticaria, or other aliergic-type Fatal have been in such
patients receiving this type of drug.

WARNINGS: Risk of Gastrointestinal (61) U ions, Blesding and P ion witk
Neasteroidal Anii-iatismmatory Therapy:

Serious gastrointestinal toxicity, such as bleeding, uiceration. and pertoration, can occur al any
bime. with or without warming symptoms, in patients treateg chroncally with nonsteroidal anti-
witammatory drugs. Although minor upper GI . SUCh as psia, are . usually
developing earty in therapy, physicians should remain aert for viceration ang bleeding 1 patients
treated ically with i ti-ini; ,dms.minmmmuﬁo«ssl
tract symptoms. In patients observed in clinical trials of such agents for several months 10 two
years, symptomatic upper Gl ulcers, gross bieeding, or perforation appear to OCCur in approxi-
mately 1% of patients treated for 3 to 6 months, and in about 2 to 4% of patients treated for one
year. Physicians should inform patients about the signs and/or Symptoms of senous GI toxicity
and what steps to take i they occur.




Studhes 10 date have not identitied any subset of patients not at risk ot deveioping peptic ucera-
tion and bieeding. Except tor a pnor hestory of serous G events and other nsk factors known to e
associaled with pepuic uicer arsease. such as aicohoirsrz. Smoking. efc.. N Nsk factors fe.q . age
Sex) have been associaied with increased nsk Eiderly or debihtatee patients ssem 1o toierate
uiceration or bleeding less well than other individuals and most 0 reponts of tata: G
events are in this population. Studies to date are inconclusive concerning the relative nisk of var -
ous nonsteroidal anti-infiammatory agents in Causing such reactions. High doses of any suc*
agent probably carry a greater risk of these reactions, although controlled ciinical trials showwng
this do not exist in most cases. in considering the use of relatively large doses (within the recom-
mended dosage range), sufficient benelit shoulg be anticipated to off-set the potental ncreaseg
nsk of Gi toxicity.

Because serious G! tract uiceration and bieeding can occyr without warning symptoms. pnys -
cians should foliow chronically treated patients for the signs and symptoms of uiceration anc
bleeding ang should inform the patients of the importance of this foliow-up
PRECAUTIONS: General Precawtioas: impaired Renal or Hepatic Function: As with other nor-
steroidal anti-inflammatory drugs. tlurbiproten should be used with caution in patients witt
imparred renal or hepatic function. or a history of kdney or iver disease. Stuthes 1o assess the
pharmacokinetics of fiurbiproten in patients with gecreased hver function have nol oeen aone
Renal Eftects: Toxicology studies i rats have shown renai papillary necrosis at dosage leveis
equivaient on a mg/kg basis to those used cur'm.a)y I humans. Similar fingings were seen in mon-
keys given tigh doses (50 10 100 mg/kg. or abpraamately 20 to 40 times the human therapeutic
dose) tor 90 days

In ctinicat studies. kidney function tests were done at least monthly in pabents talung turdipro-
fen. In these studies. renal effects of flurbiprofen were similar to those seen wiih otner non-
steroidal ant-intlammatory drugs

A second form of renal toxicity has been seen in patients with prerenai conarons jeading to a
reauction in renal blood fiow or blood volume. where the renal prostagiandins have 2 supportive
role in the maintenance of renal pertusion. in these patients. asmwnisiration of 3 nonsterodal anti-
inflammatory drug may cause a dos reduction in tormation. which may
precipitate overt renal decompensation. Patients at greatest nsk of this reaction are those witn
impaired renal lunction. hean failure hver dystunction. those Iaking diuretics. ang the elderi,
o] of ti-infl y drug therapy rs typically toliowed by recovery 1c
the pretreatment state. Those patients at high nsk who chromicalty take turtiproten snould have
renal function monitored if they have Signs or syi that may be ¢ with miig
azotemia. such as maiaise. fatigue. loss of appetite, etc. Qccasional patients may develop some
elevation of serum creatinine and BUN levels without signs or symptoms.

The efimination half-jie of turbiproten was unchanged in patignts with end stage renal dis-
ease {ESRD). Fiurbiproten are primarity el by the kidneys and elimination
of 4'-hydroxy-tiurbiprofen was markedly reduced in ESRD patients. Therefore. patients with signif-
icantly impaired renal function may require a reduction of dosage to avoid accumulation ot flur-
biproten metabolites and should be monitored. (See also the CLINICAL PHARMACOLOGY section |
Liver Tests: As with other nonsteroigal anti-inflammatory drugs. borderline elevations of one or
more liver tests may occur tn up to 15% of patients. These abnormalilies may progress. may
remain i ged. or may di with therapy. The ALT (SGPT) test 15
probably the most sensitive indicator of iver njury. Meaningtul (3 imes the upper hmnt of normar:
elevations of ALT or AST (SGOT) have been reported in controtted clinical trials in less than 1% of
patients. A patient with symptoms and/or $igns suggesting hver dysfunclion. or in whom an

abnormai Jiver test has occurred. should be eval for of the of a more
severe hepatic reaction while on therapy with flurbiprofen

Anemia: Anemia ts y observed in rhy g arthritis and is sometimes aggravated by
nonsteroidal anti-nflammatory drugs. which may produce fluid o or minor gast

biood loss in some patients Therefore, patients who have initial hemoglotsn vaives of 10 g/dL o:
1ess. and who are to receive long-term therapy. shouid have hemoglobin vaives determsned
periodically.

Fiuid Retention and Edema: Fiuid retention and edema have been reported: therefore. flurbiprofen
should be used with caution in patients with cardiac decompensation. hypertension. or similar
conditions.

Vision Changes: Blurred and/or diminished vision has been reported with ihe use of Hurtuprofen
angd other nonsteroidal anti-infiammatory drugs. Patients experiencing eye comptaints shoukd have
ophthaimalogic examinations.

Ettect on Piatelets and Coagulation: Flurbiprofen inhibits collagen-induced platelet aggregation
Prolongation of bleeding time by flurbiprofen has been demonstrated in humans atter singie and
multipie orat doses. Patients who may be adversely affected by prolonged bieeding time shouid be
carefully observed when 1 proten is admini .

intormation far Patients: Flurbiprofen, like other drugs of its class, is not free of side effects. The
side effects of these drugs can cause discomtort and, rarely, there are more serious side effects.
such as gastrointestinal bleeding. which may result in hospitalization and even fatal outcomes.
Nonsteroidal anti-inflammatory drugs are often essential agents in the management of arthritis,
but they aiso may be y loyed for i which are less senous. Physicians may
wish to discuss with their patients the potential nsks (see WARNINGS. PRECAUTIONS. and
ADVERSE REACTIONS sections) and likely benefits of nonsteroidal anti-inftammatory drug treat-
ment, particularly when the drugs are used for less serious conddions where treatment without
such agents may rep an ] to both the patient and the physician

Drug ¢ ions: ids. A ion of tiurtp tablets to under fastwy)
conditions, or with antacid suspension, yieided simitar serum furbiprofen-tyne prohies n young
subjects (n=12). In geriatric subwects (n=73 there was a reguction i the rate but not the extent of

fturbiproten absorption.

Anti Flurbip . Whe other dai anti-t Y 0rugs. has been shown to
atfect bieeding S in patients g anhcoag . and senous chnical dieeding has
been reported. The physician should be cautious when administenng Hlurbiproten 10 pabents tak-
ing anticoagulants.

Aspirin: Concurrent administration of aspinin and fiurbiprofen resulted in 50% lower serum fr-
biprofen concentrations. This efect of aspirin {which also lowers serum concentrations of other

2

nonsteroidal anti-ntammatory drugs given with i1 has been gemonstrated in patients witr.
MEUMAtod arhntis (n=15) as well as ne.mat volunteers (n=161 Concurrent use of fivroproter:
and asoinn s theretors not recommenge

Bata- i Blocking Agents: The efiect o tiurbiprofen on blood Dressure response to pre-
Dranoior ana atenolo. was evawateg in men with mng uncomplicated hypertension (n=10:
Flurdiproten pretreatment attenuateq The hypotensive ettect ot a single dose of propranolol put
01 atenoici Flurbiproten @ia not appear to attect the beta-blocker-mediated reduction in heart
rate Fiurooroten 0w not attect tne pnarmacoxinetic prolite ot either drug. and the mechanism
ungertying the intererence with propranoio' s Rypotensive eflect is unknown. Patients taking
both flurbiprofen ana a beta-diocker snould be mongored 1o ensure that a satisfactory hypoten-
Swe eftect i1s achieves - T

Cimetdine. Ranititine: in norma: volunteers in=9:. pret:tatment with cimetidine or ranitidine did

did not show a change in the steaov-slate serum ievels ot eitner ang

Diretics: Studees m normal voiunteers have shown that turdiproten ke other nonsteroidat anti-
Inflammatory drugs. can wnterfere with the etfects of turosemige Although resuits have varned
from study to study. etlects have been shown 0n turosemioe-simuiateq m;"esys natnuresis. ana
kaliuresis. Other nonsteroidal anti-inflammator, arugs trat inhigiy 0rostagianamn svnthesis have
been shown to interiere with thiazige diuretics » some studies. ang witn potassium-sparing
diuretics. Patients feceving flurbiproten ang furosemge or other dwretics should be observed
closely to determine it the desired ettect is obtainez

Oral Hypoglycemic Agents: in one study furbiproten was qwen 1o adult diabetics who were
already receiving glyburide (n=4) metiormin tn=21. chiorpropamige with phentormin (n=3). or
glyburide with phentormin (n=6) Although there was a Siight reduction i pioog sugar concentra-
tions during concomitant administration of furbiprofen ang hvpogtycemic agents. ]bere were no
SIgns or symptoms ot hypogiycemia
Parei i

of Fertility: An 80-week study in mice at doses of
2.5.ang 12 mg:kg.oay and a 2-year study in rats at goses of 0.5.2 and 4 my/kg/day did nol
Show evigence of carcinogenicity at maximum tolerateg goses of fturbiproten.

Flurbiproten did not imparr the tertility of maie or 1emate rats treated orally at 2.25 mg/kg/day tor
65 0avs and 16 gays respectively. betore mating
Terztegenic Eects: Pregaancy Category B: in teraloiogy studies flurbiprofen. given to mice in
doses up 1o 12 mg-kg/day. to rats in doses upto 25 mg/kg/day. and to rabbits in doses upto
7.5 mg/kgrdav. showed no teratogenic ettects

Because there are no adequate and well-controiieg studies in pregnant women, ang amimal tera-
tology studtes do not aiways predict human response. flurbiproten 1s not fecommended tor use in
pregnancy
Labor and Delivery: Fiurbiproten's eftects on labor and delivery in women are not known._ As with
other drugs known to inhibit prostaglandin synthesis. an 'Ncreased incidence of dystocia and
deiayed parurition occurred in rats treated throughout Pregnancy. Because of the known effects of
prostaglandin-inhibiting drugs on the fetat cardiovascular system (closure of the ductus arterio-
sus). use of flurbiprofen during iate pregnancy s not recommended
Nursing Mothers: Concentrations of tiurbiproten in breast milk ang plasma of nursing mothers
suggested that a nursing infant could receive approximately 0.10 mg fiurbiprofen per day in the
established milk of a woman taking 200 mg/day Because of possibie adverse effects of
in-inhibiting drugs on flurbiprofen 1s not recommended for use in nursing

p
mothers.

than 1%) and many of the less common events (dess than 1%) represent chnical study results. For
rarer events that were denved principally trom worldwide marketing experience and the literature
(printed in itakcs). accurate rate are

Ot the 4123 pabents n oremarketing studies. 2954 were treated for at least 1 month, 1448 for 21
least 3 months. 948 for at least 6 months, 356 for at least 1 year, ang 100 for at least 2 years, Of
the 4123 patients. 9.4% dropped out of the studies because of an agverse drug reaction, pringi-
pally involving the gastrointestinal tract {5.8%). centrat nervous System and special senses
{1.4%). skin {0 6%) ang gentounnary tract {0.5%).
Incidence Graster Thaa 1%: An asterisk after a reaction wdentities reactions which occurred in o
9% of patients treated with flurbiprofen. Reactions occurnng in 1 10 3% of the patients are
unmarked.
Gastrointestinal: Dyspepsia‘, diarrhea”, abdominal pain®, nausea*, constipation, GI blgeding,
Hiatulence, elevated liver enzymes, and vomiting
Central Nervous System: Hi *, ner . and other ions of CNS “sti
{e.9., anxiety, insomnia, reflexes increased. ana tremor), and symptoms associated with CNS
“inhibition” {e.g., amnesia, asthenia, somnotence. malaise, and depression).
Respiratory: Rhinitis.
Dermatoiogical: Rash.
Special Senses: Dizziness. tinnitus, and changes in vision
[~ inary: Signs and symp suggesting urinary tract infection”
Bedy a3 2 Whole: Edema®.
Metabelic/Mutritional: Body weight changes.
incidence Less Than 1% (Causal Relati p Pi ): The listed in this category
occurred i <1% of patients in the chinical rials or were reported dunng postmarketing experience
from other countries. Adverse reactions feporteg-only in y ing or
the (which i thai they are rarer) are itaiicized.
Gastreintestingl: Peplic uicer disease (see also WARNINGS: Risk of Gastrointestinal {61)

ions, Blooding aad Py ion with M idal Anti-inft y Therapy), gastrilis,

bioody diarrhea, X gea disease. . and hepatites; and non-
cholestalic jaundice
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074647

CHEMISTRY REVIEW(S)




1. CHEMIST'S REVIEW NO, 4
2. ANDA # 74-647

3. NAME AND ADDRESS OF APPLICANT
Sidmak
Attention: Arun D. Kulkarni
17 West Street
P.0O. Box 371
East Hanover, NJ 07936
4, LEGAL BASIS FOR ANDA SUBMISSION:

Patent expiration and no exclusivity.

5. SUPPLEMENT(S); N/A
6. PROPRIETARY NAME : N/A
7. NONPROPRIETARY NAME

Flurbiprofen
8. SUPPLEMENT (s) PROVIDE(s) FOR: N/A
9. AMENDMENTS AND OTHER DATES:

March 14, 1995: Date of submission
February 25, 1997: Amendment

10. PHARMACOLOGICAL CATEGORY 11l. RX or OTC

NSAID Rx
12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM 14. POTENCY
Tablets 50 mg, 100 mg
16. RECORDS AND REPORTS: N/A
18. CONCLUSIONS AND RECOMMENDATIQNS: Approvable

See comments Section
19. REVIEWER: DATE COMPLETED:
Dave Gill March 12 , 1997
cc: ANDA 74-647
Division File
DUP File
Field Copy
Endorsements: o o
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HFD-623/V.Sayeed/3/13/97 ~
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 74647

BIOEQUIVALENCE REVIEW(S)




ANDA 74-647

Sidmak Laboratories, Inc.

Attention: Arun D. Kulkarni CEC -2 1996
17 West Street

P.O. BOX 371

East Hanover NJ 07936

IIIllIIIII”llllll"ll"llllllll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 G)
of the Federal Food, Drug and Cosmetic Act for Flurbiprofen Tablets USP, 50 mg and 100 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The dissolution testing will need to be incorporated into your stability and quality control

programs as specified in USP 23.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or reguiatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

N

e

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research




NOV 26 1996

Flurbiprofen Tablets, USP Sidmak Laboratories. Inc.

50 mg & 100 mg East Hanover, NJ
ANDA # 74-647 Submission Date:
Reviewer: S.P. Shrivastava Decesriperm=ge=1995
WP # 74647SDW.D95 3/11/96; 10/30/96

REVIEW OF LIMITED FOOD STUDY, DISSOLUTION DATA
AND WATIVER REQUEST

I. BACKGROUND

Flurbiprofen is a nonsteroidal anti-inflammatory drug (NSAID) used in the treatment of
rheumatoid arthritis and osteoarthritis. Flurbiprofen inhibits prostaglandin synthesis, which may
be associated with its mechanism of action. Virtually all of the anti-inflammatory activity of
flurbiprofen is present in the S-(+)-enantiomer. The available evidence from human studies
indicates that R-flurbiprofen does not undergo the in vivo irreversible inversion to the S-
enantiomer that has been observed in other NSAID's of the 2-arylpropionic acid class.

Flurbiprofen is rapidly absorbed following oral administration with T,,, ranging 0.5 to 4 hrs.
Food may decrease C,,, (27-32%) by delaying absorption but does not significantly change the
extent of absorption as measured by AUC. In one study, flurbiprofen absorption was found to
be bimodal after administration of the tablet form in the fasted (on water) or fed (on apple juice)
state. In this study, the lag time before the onset of the second absorption phase was dependent
on the gastric emptying time.

Flurbiprofen is greater than 99% bound to plasma proteins (albumin). The binding has been
reported to be minimaily nonlinear over the concentration ranges encountered clinically. In one
study, however, AUC, , was found increased linearly over the dose range of 100-300 mg.
Flurbiprofen elimination from plasma appears biphasic. with terminal half-life values reported
from 3 to 7 hours. The major route of elimination is hepatic clearance, with 95% of a daily dose
excreted in urine in 24 hours, either as unchanged drug (20-25%), or as three metabolites: 4'-
hydroxy (40-47%), 3'-hydroxy-4'-methoxy (20-30%), and 3'.4'-dihydroxy (5%). The 4'-
hydroxy metabolite showed low pharmacological activity in animal models.

Common adverse reactions from flurbiprofen include dyspepsia. diarrhea. abdominal pain, nausea,
headache, signs and symptoms suggesting urinary tract infection and edema.

Flurbiprofen is currently marketed as Ansaid®, 50 and 100 mg tablets. manufactured by Upjohn.

The firm has previously submitted an acceprable single-dose fasting study on 100 mg tablets, and
comparative dissolution data for 100 and 50 mg tablets (Re: review by Shrivastava. 8/31/95). In
this submission, the firm has responded to the deficiency by providing data on non-fasting study
and additional dissolution testing.




II. NON-FASTING STUDY: PROTOCOL #930162
1. Study Objective and Design

The purpose of this study was to evaluate the bioequivalency of Sidmak Laboratories' Flurbiprofen
Tablets. 100 mg, and Upjohn's Ansaid® Tablets. 100 mg, under fed conditions and to examine
the effect of food on the test product. The study design included three-treatments. six-sequences.
and three-periods.

The study was conducted at . The principal investigator:
Co-Investigator: Plasma samples were also
assayed by Study dates were: November 28, 1995-December 13, 1995.

Analysis dates: December 15, 1995-January 12, 1996.

Eighteen normal, healthy adult maie volunteers entered , and 17 completed the study. Subject #12
was withdrawn due to drug adverse reaction. Subject #17 was given acetaminophen (2x500 mg)
during Period 3, 10.5 hours post-dosing.

The subjects were between 18-45 years of age, and weighing at least 60 kg and within 15% of
their ideal weight according to the Metropolitan Life Insurance Company Bulletin, 1983,
participated in a three treatment, three period, randomized crossover study. The subjects were
selected on the basis of their acceptable medical history, physical examination and clinical
laboratory tests. Subjects especially did not have any history of: allergy to flurbiprofen, aspirin,
on any other nonsteroidal anti-inflammatory drug; history or presence of pulmonary,
gastrointestinal, hepatic, renal, cardiovascular, endocrine, immunologic, dermatologic, neurologic
or psychiatric or hematological diseases; asthma, rhinitis or urticaria; ulcers, nasal polyps,
hypertension, abnormal bleeding or angioedema: alcohol or drug abuse within the last year;
donated blood; or have completed another study in the last 28 days. They were free of all
medications at least 7 days prior to each study period and allowed no concomitant medications
during the study period. No alcohol was allowed for 24 hours before and through the sample
collection period. No caffeine or xanthine containing products were allowed for 24 hours prior
to and during the time samples were collected. The subjects fasted overnight pre-dosing and 4
hours post-dosing. The washout duration between phases was one week.

Test Regimen: A: Single oral 100 mg dose administered with 240 mL of water at ambient
temperature.

B and C: Single oral 100 mg dose administered with 240 mL of water at
ambient temperature. 30 minutes after administration of a standard
breakfast.

The three treatments consisted of a single 100 mg dose of either the test product. Sidmak
Laboratories' flurbiprofen tablets, 100 mg, Lot # 93-022T (Batch size of Jnits, potency
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of 96.5%: RSD=0.48%), or the reference product. Upjohn's Ansaid® tablets. 100 mg, Lot #
198JC (Exp. date: 4/99. potency 98.4%; RSD=0.83%), taken orally with 240 mL of water. In
the previous fasting and dissolution studies, the firm used the same test lot. but a different
reference lot, Lot # 482YP (Exp. date: 2/98; potency 99.9%; RSD=1.2%). The reason for
changing the reference lot was insufficient supply at hand for the full non-fasting study.

Blood samples (1 x 5 mL) were collected in Vacutainers containing EDTA at 0 (pre-dose) and at
0.167, 0.33, 0.5, 0.67,0.83, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4, 5, 6, 8, 10, 12, 16, 24 and 36

hours post-dosing.

2. Assay Methodology







3. Results

A.

Plasma Concentration Time Profile

Mean flurbiprofen levels in plasma, and ratios between treatments, with and without
Subject #12, are given in the Tables 1-2 and 7-8, respectively. Ratios for test/reference
(fed) varied between 0.84-1.63 during 1-24 hours post-dose period. The graphical profiles
are shown in Attachment-1.

Pharmacokinetic Parameters

. The pharmacokinetic parameters, ratios of PK parameters for treatments, and
statistical results are given in Tables 3-6, 9-12 and Attachments 2-4.

. ANOVA analysis did not show any significant period or sequence effect on AUC,,,
AUC,_, C o or T ..




. The test/reference ratios for average PK parameters for the products were within
0.8-1.2 as required (Tables 4, 10).
and/Subject #17, does not change the results (Tables 4. 10, Attachments 2-4).

Exclusion/Inclusion of Subjects #12

. Ratios of individual AUC, /AUC,_ averaged 0.92 (range: 0.88-0.96).

. Individual PK parameters are given in Attachments 5-7.

. Food appears to decrease the and C,,, and increase T, values for the product

(Tables 4, 10).

C. Adverse Reaction: No difference between test-fed and reference-fed were found.

Sign/Symptom Test-
Fed
Headache 0
Heartburn 2
Nausea 1
Stomach Ache 2

The in vivo non-fasting study is acceptable.

Reference-
Fed

1
1
1
1

Test- Drug Related
Fasting

1 Probable/Possible
1 Probable/Possible
0 Probable/Possible
0 Probable/Possible




TABLE 1. MEAN PLASMA FLURBIPROFEN LEVELS FOR TEST AND REFERENCE PRODUCTS (n=18)
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

| MEAN1 | SD1 | MEAN2 | SD2 | MEAN3 SD3
------------------ R e A R it il il b e ]
TIME HR
0 0.00 0.00 0.00 0.00 3.00 .00
0.17 184.38 520.49 0.00 0.00 9.00 5.00
.33 3551.70| 3883.47| 392.53| 1405.30] 272.54 793.74
.5 7118.21| 5460.87| 1915.47] 4529.84 884.02] 1471.99
.67 8576.48| 5940.61| 2838.50f 5635.80| 1734.53| 2615.37
83 9532.92| 5463.99| 3569.32] 4730.45| 2334.18| 3135.49

10653.88| 4649.38] 4574.12] 4459.35] 3091.28! 3228.60
12212.69| 3639.57| 7016.37| 4077.55( 5341.04| 3616.58
12075.26| 2002.04| 8409.03| 2637.15] 7501.72| 3953.55
10716.21] 1762.77| 9074.58| 1656.73| 8729.51| 4245.22
9276.95| 2006.67{ 9048.07| 1537.53| 8485.48| 2758.52
8161.13| 1973.45| 8873.19| 2197.41| 8351.23| 2087.17
7298.74) 1737.06] 8280.97| 2213.99] 8632.14| 2145.31
5533.17] 1423.86( 6358.07( 1637.02] 7542.82| 2302.51
4199.88| 1119.12| 4957.77| 1369.30) 5526.44f 1562.13
2754.78 971.69| 3143.66 974.85) 3474.07| 1088.29

»
un

RO VIHEWWNN—2 20000
. a .

10 1910.95 802.63| 2233.19 795.50{ 2440.87 880.98
12 1381.22 592.26| 1618.74 677.30| 1752.44 700.33
16 712.18 599.48 942.42 466.99 986.82 551.52
24 152.89 357.97 160.24 316.47 178.75 362.14
36 0.00 0.00 0.00 0.00 0.00 0.00

1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED

TABLE 2. MEAN PLASMA FLURBIPROFEN LEVELS FOR TEST AND REFERENCE PRODUCTS (n=18)
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

| RMEAN12 | RMEAN13 | RMEAN23

------------------ LR EEEEEEY SRR Y I LR S
TIME HR

0 . .
0.17 . . .
0.33 9.05 13.03 1.44
0.5 3.72 8.05 2.17
0.67 3.02 4.94 1.64
0.83 2.67 4.08 1.53
1 2.33 3.45 1.48
1.5 1.74 2.29 1.31
2 1.44 1.61 1.12
2.5 1.18 1.23 1.04
3 1.03 1.09 1.07
3.5 0.92 0.98 1.06
4 0.88 0.85 0.96
5 0.87 0.73 0.84
6 0.85 0.76 0.90
8 0.88 0.79 0.90
10 0.86 0.78 0.91
12 0.85 0.79 0.92
16 0.76 0.72 0.96
24 0.95 0.86 0.90
36 . . .

1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED




PARAMETER
AUCI

AUCT

CMAX

KE

LAUCI
LAUCT
LCMAX
THALF
TMAX

1=TEST FASTING;

TABLE 3.

UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR

TABLE 4.

2=TEST FED;

3=REFERENCE FED

| MEANT |  sDiY MEAN2 sp2 MEAN3
------------------ A R D L L Rl et

73122.47| 18285.26| 68853.39| 14878.78| 70242.44
68056.71| 16030.57| 63669.67| 13515.34| 64479.06
15345.82| 1933.76| 11832.04| 2786.95| 11599.17

0.18 0.05 0.17 0.05 0.17
71233.23 0.23| 67509.92 0.20{ 68818.18
66485.34 0.22| 62488.57 0.19] 63286.34
15239.87 0.12] 11551.35 0.221 11350.17

4.15 1.36 4.45 1.18 4.40

1.47 0.64 2.55 1.07 3.02

UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR

PARAMETER
AUCI
AUCT

| RMEAN12 | RMEAN13 | RMEANZ23

.................. D L R L LT TP NPRP IR R -

1.06
1.07
1.30
1.09
1.06
1.06
1.32
0.93
0.58

roWooOWOD
o RERGRIKEBR

OO wd ad cd s s ea
« .

R2R88ER8S

O—2—2000 200
.

1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED

TABLE 5.

TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION) (n=18)

TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION) (n=18)

LSMEANS AND 90% CONFIDENCE INTERVALS (n=18)
UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR

| LSMEANT | LSMEANZ | LSMEAN3 | LOWCI12 | UPPCI12 | LOWCI13

------------------ R e LD L L s A el L L L
PARAMETER

AUCI 73920.59| 68853.39| 70242.44{ 104.51 110.20|  102.45
AUCT 68847.67] 63669.67| 64479.06( 105.36{ 110.90|  104.04
CMAX 15245.08| 11832.04{ 11599.17] 118.85| 138.84| 121.23
LAUCI 72082.37| 67509.92| 68818.18] 104.07| 109.55 102.09
LAUCT 67318.81| 62488.57| 63286.34] 104.98( 110.55 103.66
LCMAX 15096.44 11551.35| 11350.17] 119.29| 143.18] 121.40

1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED

TABLE 6.

LSMEANS AND 90X CONFIDENCE INTERVALS (n=18)
UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR

PARAMETER
AUCI

AUCT

CMAX
LAUCI
LAUCT
LCMAX

| UPPCIN3 | LOWCI23 | UPPCIZ23
------------------ L Rl L R R
108.03 95.23 100.81
109.51 96.01 101.48
141.63 91.81 112.21
107.47 95.61 100.65
109.16 96.22| 101.32
145.72 92.89| 111.50




TABLE 7. MEAN PLASMA FLURBIPROFEN LEVELS FOR TEST AND REFERENCE

UNIT: PLASMA LEVEL=NG/ML TIME=HRE

PRODUCTS (N=17)

TIME
0

0.17
0.33

. . .
wn v [o W WV, |
W

OOV HFEWWNN2 2000
. . .
w

| MEANT | SD1 | MEAN2 | sD2 MEAN3
------------------ L s LR Ry R TR LR e LR LR L LR
HR

0.00 0.00 0.00 0.00 0.00
184.38 520.49 0.00 0.00 0.00
3551.70| 3883.47 415.62| 1445.03 139.36
7118.21| 5460.87| 2028.14| 4643.18| 688.07
8576.48{ 5940.61| 3005.47| 5763.18| 1493.89
9532.921 5463.99| 3710.06| 4837.04| 2105.07
10653.88| 4649.38| 4710.35| 4557.82| 2895.79
12212.69{ 3639.57| 7092.58 4189.81| 5251.89
12075.26] 2002.04| 8445.14f 2713.72| 7408.80
10716.21| 1762.77] 9053.71] 1705.28{ 8679.05
9276.95| 2006.67| 9061.53| 1583.76| B8412.44
8161.13| 1973.45| 8885.31| 2264.42] 8344.00
7298.74| 1737.06( 8300.32| 2280.56}) 8676.34
5533.17| 1423.86| 6325.64| 1681.43| 7567.46
4199.88| 1119.12| 4906.97] 1393.85| 5516.75
2754.78 971.69| 3095.44 982.47| 3448.62
1910.95 802.63| 2193.79 801.67| 2405.49
1381.22 592.26] 1586.43 683.70| 1728.29
712.18 599.48 918.32 469.68 964 .63
152.89 357.97 130.63 299.40 154.59
0.00 0.00 0.00 0.00 0.00

0.00
0.00
574.62
1252.13
2481.97
3072.76
3216.29
3707.45
4054 .91
4370.30
2825.42
2151.18
2202.87
2370.92
1609.65
1116.26
894.82
714.12
560.15
358.03
0.00

FED; 3=REFERENCE FED

1=TEST FASTING; 2=TEST

TABLE 8. MEAN PLASMA FLURBIPROFEN LEVELS FOR TEST AND
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

TIME HR

v

OOWVNMESEWWNN-S2 2000
. . . .
wm w

| RMEAN12 | RMEAN13 | RMEAN23

.................. S T L LT LT

8.55 25.48
3.51 10.35
2.85 5.74
2.57 4.53
2.26 3.68
1.72 2.33
1.43 1.63
1.18 1.23
1.02 1.10
0.92 0.98
0.88 0.84
0.87 0.73
0.86 3.76
0.89 0.80
0.87 0.79
0.87 0.80
0.78 0.74
1.17 0.99

0000000+ a2aaaa2NNN
« s s

. pogogzeeRERRRBN2YS. .

2=TEST FED; 3=REFERENCE FED

1=TEST FASTING;



TABLE 9. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION, N=17)
UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR

| MEANT | SDT | MEAN2Z | SD2 | MEAN3 | SD3
------------------ LI e L R R Y AR T LR PR R R
PARAMETER
AUCI 73122.47| 18285.26| 68208.35| 15075.04{ 69395.12| 15312.48
AuCT 68056.71| 16030.57| 63075.18| 13686.56| 63587.24| 13357.74
CMAX 15345.82| 1933.76| 11973.38| 2805.45( 11709.29| 2594.46
KE 0.18 0.05 0.17 0.05 0.17 0.05
LAUCI 71233.23 0.23| 66848.06 0.20] 67985.21 0.20
LAUCT 66485.34 0.22] 61881.18 0.191] 62436.44 9.19
LCMAX 15239.87 0.12] 11690.09 0.22| 11453.66 0.21
THALF 4.15 1.36 4.34 1.1 4.31 1.23
TMAX 1.47 0.64 2.55 1.10 3.02 1.13
1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED
TABLE 10. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION)
UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR
| RMEAN12 | RMEAN13 | RMEAN23
------------------ LA R R R
PARAMETER
AuCI 1.07 1.05 0.98
AUCT 1.08 1.07 0.99
CMAX 1.28 1.31 7.02
KE 1.07 1.05 0.98
LAUCI 1.07 1.05 0.98
LAUCT 1.07 1.06 0.99
LCMAX 1.30 1.33 1.02
THALF 0.95 0.96 1.01
TMAX 0.58 0.49 0.84
1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED
TABLE 11. LSMEANS AND 90% CONFIDENCE INTERVALS (N=17)
UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR
| LSMEANY | LSMEAN2 | LSMEAN3 | LOWCI12 | UPPCI12 | LOWCI13
------------------ e R D Rt L
PARAMETER
AuCI 72539.38( 67619.55]| 68713.85| 104.28| 110.27| 102.62
AuCT 67583.95| 62568.90{ 63052.38| 105.13f 110.90} 104.32
CMAX 15485.84| 12078.36} 11834.39| 117.90| 138.52} 120.34
LAUCI 70628.35( 66259.93( 67316.23| 103.79| 109.47{ 102.16
LAUCT 65999.64| 61385.81| 61923.13 104.68| 110.43} 103.77
LCMAX 15392.40] 11785.58] 11565.04| 118.64| 143.77| 120.91

1=TEST FASTING; 2=TEST FED; 3=REFERENCE FED

TABLE 12. LSMEANS AND 90X CONFIDENCE INTERVALS (N=17)
UNIT: AUC=NG.HR/ML CMAX=NG/ML TMAX=HR

| upPCI13 | LOWCI23 | UPPCI23

------------------ AR EEEEERY St XY TR R
PARAMETER

Auc! 108.52 95.46 101.36
AUCT 110.05 96.37 102.101
CMAX 141.37 91.54 112.58|
LAUCI 107.76 95.84 101.09
LAUCT 109.47 96.52 101.82
LCMAX 146.51 92.581 112.18|




III. IN VITRO RESULTS (DISSOLUTION):
See Table 13 below. The dissolution data are acceptable.

TABLE 13. In Vitro Dissalution Testing (Non-USP. FDA Methad)
A. Conditions

Method, Apparatus II Paddie RPM: 50 No. of Units: 12
Medium: Phosphate Buffer, pH 7.2 Volume: 900 mL
Reference Drug: Ansaid® Manufacturer: The Upjohn Co.
Assay Methodology: Not indicated
B. Resnlts
Sampling Test Product Reference Praduct
Time
Mean % Mean %
(Minutes) Dissol Range CY Dissol Range
Lot # 93-022T Strength 100 MG Lot # 198JC
5 86.9 6.9 — —_
10 97.4 1.4 87.4
20 97.6 1.4 93.9
30 97.4 : 1.6 95.6
45 97.4 1.5 96.4

IV. DEFICIENCTES: None
V. RECOMMENDATIONS

1. The single dose non-fasting study conducted by Sidmak Laboratories, Inc. on its flurbiprofen
tablets, 100 mg, Lot # 93-022T comparing it with Upjohn's Ansaid® 100 mg tablets, Lot #198]C,
has been found acceptable.

2. The firm has previously conducted an acceptable single dose fasting study on its flurbiprofen
tablets, 100 mg, Lot # 93-022T comparing it with Upjohn's Ansaid® 100 mg tablets, Lot # 482YP
(Re: Review, Shrivastava, 8/31/95).

The studies demonstrate that Sidmak Laboratories' flurbiprofen. 100 mg tablets, are bioequivalent
to the reference product. Ansaid® 100 mg tablets, manufactured by Upjohn.

3. Comparative dissolution testings conducted by Sidmak Laboratories, Inc. on its flurbiprofen
100 mg tablets, Lot # 93-022T, and Upjohn's Ansaid® 100 mg Tablets, Lot #198JC, are

11

22

2.1

1.7

21



acceptable.

4. The firm has previously conducted accepiable dissolution testings on its flurbiprofen 100 mg
and 50 mg tablets, Lot # 93-022T and 93-024T, respectively (Re: Review. Shrivastava. 8/31/95).

The dissolution testing should be incorporated into the firm's manufacturing controis and stability
program. The dissolution testing should be conducted in 900 mL phosphate buffer, pH 7.2 using
USP XXIII methods and Apparatus II (Paddle) at 50 r.p.m. The test product should meet the
following specifications:

Not less thar (Q) of the labeled amount of flurbiprofen is dissoived in 45 minutes.

5. The formulation for the 50 mg tablet strength is proportionaily simiiar to the 100 mg strength
of the test product, which underwent bioequivalency testing. The waiver of in vivo
bioequivalence study requirements for the 50 mg tablets is granted. The 50 mg tablets of the test
product is, therefore, deemed bioequivalent to the Ansaid® tablets, 50 mg, manufactured by
Upjohn Co.

From the bioequivalence point of view, the firm has met the in vivo bioavailability, and in vitro
dissolution testing requirements for its flurbiprofen 100 mg and 50 mg tablets, and the application
is approvable.

The firm should be informed of the recommendations.

e

S. P. Shrivastava, Ph.D.
Division of Bioequivalence

Review Branch II lf
| [
RD INITIALED SNerurkar Py l
FT INITIALED SNerurkar - dre Nl 6[ (1996
VN t Y
A v
Concur: ) Date: ) 2496

=,

Rabindra N. Patnaik. Ph.D.
Acting Director
Division of Bioequivalence

Attachments-7
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PLASMA FLURBIPROFEN LEVELS
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UNDER NON-FASTING CCNDITICNS
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Flurbiprofen Tablets, USP AUG 31 1995 Sidmak Laboratories, Inc.

50 mg & 100 mg East Hanover, NJ
ANDA # 74-647 Submission Date:
Reviewer: S.P. Skrivastava March 14, 1995
WP # 74647SDW .395

Review of Bioequivalence Studies. Dissolution Data
and Waiver Request

I. Background:

Flurbiprofen is a nonsteroidal anti-inflammatory drug (NSAID) used in the treatment of
rheumatoid arthritis and osteoarthritis. Flurbiprofen inhibits prostaglandin synthesis, which may
be associated with its mechanism of action. Virtually all of the anti-inflammatory activity of
flurbiprofen is present in the S-(+)-enantiomer. The available evidence from human studies
indicates that R-flurbiprofen does not undergo the in vivo irreversible inversion to the S-
enantiomer that has been observed in other NSAID’s of the 2-aryipropionic acid class.

Flurbiprofen is rapidly absorbed following oral administration with T, ranging 0.5 to 4 hrs.
Food may decrease C,,, (27-32%) by delaying absorption but does not significantly change the
extent of absorption as measured by AUC. In one study, flurbiprofen absorption was found to
be bimodal after administration of the tablet form in the fasted (on water) or fed (on apple juice)
state. In this study, the lag time before the onset of the second absorption phase was dependent
on the gastric emptying time.

Flurbiprofen is greater than 99% bound to plasma proteins (albumin). The binding has been
reported to be minimally nonlinear over the concentration ranges encountered clinicaily. In one
study, however, AUC, ,; was found increased linearly over the dose range of 100-300 mg.
Flurbiprofen elimination from plasma appears biphasic, with terminal half-life values reported
from 3 to 7 hours. The major route of elimination is hepatic clearance, with 95% of a daily
dose excreted in urine in 24 hours, either as unchanged drug (20-25%), or as three metabolites:
4’-hydroxy (40-47%), 3’-hydroxy-4’-methoxy (20-30%), and 3°,4’-dihydroxy (5%). The 4’-
hydroxy metabolite showed low pharmacological activity in animal models.

Common adverse reactions from flurbiprofen include dyspepsia. diarrhea, abdominal pain,
nausea, headache, signs and symptoms suggesting urinary tract infection and edema.

Flurbiprofen is currently marketed as Ansaid®, 50 and 100 mg tablets. manufactured by Upjohn.
The firm has submitted the results of a single-dose, fasting bioequivalence study comparing

Upjohn’s Ansaid® Tablets. 100 mg, with Sidmak Laboratories’ flurbiprofen tablets, 100 mg.
The firm has also submitted the comparative dissolution data for the above products as well as










3. Results

Pharmacokinetic Parameters

Pharmacokinetic parameters are given in Tables 1-4.

ANOVA analysis did not show any significant treatment or sequence effect on
AUC,,, AUC,.,, Cp,,, or T_,..

The test/reference ratios for all PK parameters (average) for the products were
within 0.88-1.03 (Table 1).

The 90% ClIs for LAUC,,, LAUC, ., and LC,,, were within 80-125% (Tabile 1).
Data for all 24 subjects were used in the computation of PK parameters.

Ratios of individual AUC, ,/AUGC,_,, averaged 0.95 (range: 0.92-0.96) for Sidmak,
and 0.95 (0.91-0.96) for Upjohn product, respectively (Tables 2. 3).

Spot check of firm's calculations indicated that AUCs. T,., and K, calculations
were appropriate.




® The average of individual T/R ratios for AUC,,, AUC,; and C,,, were 1.02
(range: 0.84-1.17), 1.01 (range: 0.84-1.14), and 1.05 (range 0.73-2.26),
respectively (Tables 4, 5, 6).

. The T/R ratio for mean plasma concentration during 0-36 hours sampling times
varied between 0.88-1.25 and the ovewrall average was 1.04 (Table 7).

Table 1. Mean (%CV) Pharmacokinetic Parameters (n = 24)

Parameter Test-A Ref-B Ratio, T,/Rg 90% CI
AUC,,, 70.69 (21.2) 69.63 (19.8) 1.015 98.6-104.5
pg.Hr/mL
AUCy 100 74.67 (21.4) 73.49 (19.7) 1.016 98.6-104.6
pg.Hr/mL
Conaxs #g/mL 16.12 (15.7) 15.89 (20.0) 1.015 95.1-107.8
LAUC,,, 4.238 4.225 1.013 98.5-104.2
pg.Hr/mL
LAUC ., 4.292 4.279 1.013 98.5-104.2
pg.Hr/mL
LC,.., pg/mL 2.769 2.744 1.025 95.2-110.2
Toaxs Hr 1.375 (52.5) 1.570 (82.9) 0.876
T,,, Hr 3.67 21.7) 3.59 (17.8) 1.02
K,, Hr' 0.1964 (18.6) | 0.1986 (16.1) 0.99
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TABLE 7. Mean Plasma Conc

entration at Each Sampling Time Point

(n = 24)
TIME (HR) TEST CV (%) | REFERENCE CV (%) Ratio, T/R
Pre-dose 0.00 0.00
0.33 6.98 82.3 5.62 90.8 | 1.25
0.67 11.35 52.3 10.70 63.1 " 1.06
1.00 12.60 42.5 11.24 54.8 I 1.12
1.50 12.80 25.8 10.88 44.8 1.18
2.00 11.85 26.4 11.26 34.5 |71.05
2.50 10.28 27.7 10.37 34.8 0.99
3.00 8.93 26.1 8.91 29.0 |J.OO
3.50 8.17 24.0 7.85 26.1 1.04
4.00 7.33 25.0 7.18 26.6 IJ.OZ
6.00 3.96 27.1 4.51 44.2 0.88
8.00 2.78 31.2 2.91 37.4 " 0.96
12.00 1.38 37.0 1.45 44 .4 0.95
16.00 0.74 64.3 0.75 58.5 0.99
24.00 0.08 277.4 0.08 278.7 " 1.00
36.00 0.00 - 0.00 - 'I -




4. Adverse Effects: See Table below:

Sign/Symptom Test Reference  Drug Related
Backache 1 0 No

Sore Throat 1 0 No

Headache 1 0 No

Stomach Burn 1 0 Possible
Cough 0 1 No

Nasal Congestion 0 1 No
Diaphoretic 0 1 No

Dizziness 0 1 No

The medical officer did not find any adverse reaction to be serious. and none were given any
medication to recover.

5. Formulation: See the Table 8 below.

TABLE 8. Comparison of Reference and Test Product Formulations

(Amounts in mg/Tablet)
Ingredients Test Test Reference
50 MG 100 MG 100 MG
Flurbiprofen, USP 50 100.0 100

Lactose anhydrous, NF, DT
Crospovidone, NF
Pregelatinized Starch, NF
Purified Water, USP
Microcrystalline cellulose, NF
Croscarmellose Sodium, NF
Colloidal Silicon Dioxide, NF
Magnesium Stearate, NF
Silicon Dioxide
Croscarmelilose Sodium
Carnauba Wax
Hydroxypropyl Mthylcellulose
Propyiene Glycol

Titanium Dioxide

Dye FDC Blue #2




Coating and Printing:

) White Green
Clear™. .
Carnauba Wax Powder, NF
Purified Water, USP
. _ Black Ink™
Purified Water, USP (q.s.)
Isopropyl Alcohol, USP (q.s.)

Theoretical Weight 238.925 mg 477.85 mg

-~ - ——




III. In Vitro Resuits (Dissolution): See Table 9 beiow.

Gen. Drug Name: Flurbiprofen

Firm: Sidmak, Inc.
ANDA # 74-647 Submission Date: March 14, 1995
TABLE 9. In Vitro Dissolution Testing
A. Conditions
Method, Apparatus II Paddle RPM: 50 No. of Units: 12
Medium: Phosphate Buffer, pH 7.2 Volume: 900 mL
Reference Drug: Ansaid® Manufacturer: The Upjohn Co.

Assay Methodology:

B.  Results
Sampling
Time
Mean %
(Minutes) Dissol
Lot 93-024T
5 92.5
10 98.1
20 98.7
30 98.6
45 98.7

Not indicated

Test Product

Range cy
Strength 50 MG

5.4

1.5

1.5

1.4

1.5

10

Reference Product

Mean %
Dissol Range

Lot # 003YY
78.8
90.7
94.4
95.6

96.5

8.9

6.3

4.0

37

. 3.7




Lot # 93-022T Strength 100 MG Lot # 482YP

5 86.9 6.9 82.1
10 97.4 1.4 96.9
20 97.6 1.4 98.9
30 97.4 1.6 98.4
45 97.4 1.5 99.0

IV. Comments:

1. The firm has not submitted data for the limited food study comparing Sidmak flurbiprofen,
100 mg tablets with Upjohn’s Ansaid® 100 mg tablets. The food study is required to establish
the bioequivalence of flurbiprofen tablets.

2. For the final study report, the sponsor should submit a diskette in ASCII format containing
two separate files configured as follows:

A: SUBJ SEQ PER TRT AUC,, AUCwr Crax Toax Ko Tha
B: SUBJ SEQ PER TRT C1, C2, C3............ Cn (concentrations at sampling times)

V. Recommendations:

1. The single dose fasting study conducted by Sidmak Laboratories, Inc. on its flurbiprofen
tablets, 100 mg, Lot # 93-022T comparing it with Upjohn’s Ansaid® 100 mg Tablets, Lot #
482YP has been found acceptable.

2. The dissolution testings conducted by Sidmak Laboratories, Inc. on its flurbiproten 100 mg
and 50 mg tablets, (Lot # 93-022T and 93-024T), are acceptable. The dissolution testing should
be incorporated into the firm’s manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL phosphate buffer. pH 7.2 using USP XXIII methods and
Apparatus II (Paddle) at 50 r.p.m. The test product should meet the following specifications:

Not less than =~ Q) of the labeled amount of flurbiprofen is dissolved in 45 minutes.
3. From the bioequivalence point of view, the firm has not met the in vivo bioavailability

requirements for its flurbiprofen 100 mg and 50 mg tablets and the request for waiver for 50 mg
tablets is denied due to deficiencies indicated in comment 1.

11

5.7

1.3

1.4

1.5

1.2




The firm should be informed of the above comments and recommendations. A copy of the
Bioequivalence Guidance for Flurbiprofen Tablets should also be enclosed.

1

-~

S. P. Shrivastava, Ph.D.
Division of Bioequivalence
Review Branch I1

RD INITIALED RPATNAIK —
FT INITIALED RPATNAIK | — Date __% J 31495

/
Concu: . : L Date:

Keith K. Chan, Ph.D.
Director
Division of Bioequivalence

Attachments-5
SPS/sps/8-26-95/74647SDW .395

cc: ANDA #74647 (Original, Duplicate) HFD-600 (DHare), HFD-630, HFD-344
(CViswanathan), HFD-655 (Patnaik, Shrivastava), Drug File, Division File
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